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[57] ABSTRACT

A lift truck is shown to exemplify the invention in
which a seat support member is pivoted at one side to
allow the seat to be swung outwardly of one side of
the truck from a forwardly facing operative position
for operating the vehicle to a rearwardly facing non-
operative position relative to a compartment housing
the power source apparatus, such as an electric stor-
age battery. A protective overhead guard device in-
cludes one pivotable and longitudinally adjustable
connector and one longitudinally adjustable connector
for adjusting the length of the guard for connection to
a longitudinally adjustable and novel counterweight
structure - at different adjusted positions thereof,
thereby enabling the same truck chassis to be utilized
for a relatively wide range of lift truck capacities. In
addition, the pivoted connector is adapted to provide
an opening in the guard structure through which may
pass a chain or cable of a lifting and transfer device
which, with the pivoted seat structure, provides simple
means for performing an efficient method of removing
and replacing the power source or other devices with-
out removing or disassembling the overhead guard or
seat structure.

10 Claims, 11 Drawing Figures
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ADJUSTABLE SEAT FOR AN lNDUSTRIAL
VEHICLE

This appllcatlon isa dwrsnon of our copendmg us.
Pat. application Ser. No. 34, 713 filed May 5, 1970,
“now U.S. Pat. No..3,687,484 issued Aug. 29, 1972, and
entitled “‘Lift Turck.” The entire disclosure of that ap-
pliation is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

The field of ar't to which this invention relates in-

cludes adjustable seat construction for industrial vehi--

cle.

In vehicles known as lift trucks, for example, an oper-
ator's control station is normally provided adjacent the
forward end of the truck and a power source, such as
_-a battery or internal combustion engine (hereinafter
referred to frequently as a “battery” for convenience
only, and not by way of limitation), is disposed in the
rear portion of the truck. The operator’s seat is nor-
mally disposed above at least a portion of the compart-
ment which houses the battery or other power source
so that when it is desired to remove the battery, for ex-
aniple, by lifting it up and out of the truck chassis it is
first necessary that the seat be moved to a non-
interfering location, either by dismounting it from the
truck or otherwise. In some lift truck designs the seat
can be pivoted forwardly sufficiently to permit the bat-

tery to be lifted from the truck without interference. In’

other lift truck designs the position of the steering
wheel in relation to the seat is such that the seat cannot
be pivoted forwardly far enough to permit the latter
operation. In still other prior truck designs provision is
made for swinging the seat to one side of the truck and
then upwardly and forwardly so as to permit removal
of the battery. One such swingable seat construction is

~disclosed in U.S. Pat, No. 3,463,542, granted Aug 26,
1969,

SUMMARY OF THE INVENTION

The present mventlon compmes a substantral im-
provement over known prior adjustable seat construc-
tions which can be manipulated -to enable readily, for
example, the removal from or deposit in vehicles of the
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type to which the invention is found suitable, such as .

lift trucks, of a power source or other device in a vehic-
ular compartment such as denoted above. It is there-
“fore a primary object of the invention to provide an im-
proved swing- out operator S seat constructlon

BRIEF DESCRlPTlON OF THE DRAWING

50

FIG l is a partlal side view.in elevauon showmg my .

invention as applied to an electric powered mdustrlal
lift truck;

FIG. 2 is an enlarged perspective view showmg a por-
tion of the driver’s station of FIG. 1 wherein the opera-
tor’s seat has been actuated to a full outwardly pivoted
location relative to the station; -

FIG. 3 shows in partial phantom view a broken-away
side portion of the operator’s station wherein the driv-
er’s seat is illustrated in both operative and swung-out
positions in relation to the station and in relation to a
drive motor brake device; S

FIG. 4 is a front view of FIG. 3 which shows the oper-
ator’s seat only in its normal operative position with the
seat brake actuated to a disengaged position;
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FIG. § is a partial rear elevational view of the truck
as shown in FIG. L;

FIG. 6 is a plan view of the counterwelght structure
shown in FIG. §;

FIG. 7 is a sectional view taken along line 7—7 of
FIG. 6 and showing also means associated therewith for
adjusting the spacing of the counterweight from the
main truck chassis and for varying the mass of the
counterweight;

FIG. 8 is an enlarged partial plan view of the connect-
ing link structure associated with one side of the over-
head guard;

FIG. 9 is a partial rear quarter perspective view of the
truck of FIG. 1 showing a cover hood of the battery
compartment in a raised position and a side panel por-
tion in exploded view in relation to the one side of the
truck for opening or exposing that side when the bat-
tery is to be removed or installed; and

FIGS. 10 and 11 are partial side and rear perspective
veiws, respectively, illustrating a method of removing
from a lift truck power source equipment, viz., an elec-
tric storage battery as illustrated.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawing, numeral 10 designates
an electric counterbalance lift truck which includes a
lifting mast assembly 12 (FIGS. 10 and 11) mounted
from the front axle and of generally conventional de-
sign having a lifting carriage and fork (not shown)
mounted for vertical movement thereon, forward drive
wheels 14, rear steer wheels 16, an operator and con-
trol station 18, and a battery compartment 20 formed
generally within the body, a main frame and adjustable
counterweight 22 of the truck and beneath an opera-
tor’s swing-out seat assembly generally designated at
24. An adjustable overhead guard assembly is illus-

trated generally at numeral 26.

The battery compartment 20 is formed longitudinally
between the forward surface of the counterweight as-
sembly and a vertical transversely extending front body
plate member 28 secured at opposite ends to longitudi-
nal truck frame members 30, is formed laterally be-
tween manually demountable vertical longitudinally
extending side plates members 32, and is formed verti-
cally between a battery support floor and truck frame
member 34 which is secured at its longitudinal and for-
ward transverse edge portions to longitudinal and
transverse truck frame members. The top of the battery
compartment is normally closed by a hood plate 40
suitably hinged at 42 (FIGS. 9 and 10) to forward plate
28 for forward pivotal movement when seat assembly
24 is located in the swing-out position shown in FIG. 2 -
and other figures, as will be described in detail below,
to provide access to the storage battery 44 which is in
operation located in the compartment and supported
by floor portion 34. Suitable notches 156 are provided
at each upper corner portion in the forward face por-
tion of the counterweight and in plate 28 for receiving
the ends of an upper turned or hooked over edge por-
tion 46 of each side plate 32 which, when mounted,
covers each open side portion of the battery compart-
ment between the counterweight and the forward
transverse plate member 28. Formed longitudinally

.along the lower portion of each side plate 32 is a re-

cessed section 47 (FIG. 9) of lesser thickness which is
adapted to slide behind and register with side body
member 48 while the upper hooked edge portion 46
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Fegisters as aforesaid in notches 156. The side plate
construction is duplicated on each side of the truck and

during battery removal and installation both side plates
32 are removed.

The operator’s station 18 includes the usual hftA

truck controls such as a steer wheel 56, instrumenta-
tion panel 58, lift, lower and tilt controls for the mast
assembly 12, accelerator and brake controls, and
forwardly Tocated mast tilt cyIm(Iers 60, truck motor
control circuitry being housed in the compartment
within cover 62 immediately adjacent forward body
plate 28, none of said trucks controls or operating
devices being of relevance insofar as the present

invention is concerned.

The pivotable swing-out operato?érgé-z{t éfsé&ﬂﬁ& 24

comprises an important part of the invention and will
now be described in detail. It is illustrated in various
positions of operation in FIGS. 1-4 and 10. The seat
per se is denoted by numeral 62 and may be of conven-
tional design preferably embodying spring type cush-
ions for driver comfort. It is mounted for forward and
rearward sliding adjustment on a seat carrier plate 64
by conventional T-shaped slotted track means 66 se-
cured at opposite sides of the bottom surface of the seat

and in registry with out-turned flanges of fixed tracks’

68 which are secured to the body supporting plate 64.
Spring loaded hand-operated linkage means 72 of
known construction is operable to release the seat
structure for forward and rearward sliding adjustment
as movable track portions 66 are actuated along fixed
track portions 68 for adjustment in the manner indi-
cated in FIG. 3 by the solid line and broken line show-
ings of the backrest portion of the seat.

Seat support plate 64 is of a generally U-shaped con-
figuration, as best shown in FIG. 5, having short cylin-
drical support buttons 74 adjacent the outer ends of the
legs of the plate for supporting the plate in a position
generally parallel to and spaced vertically from hood
member 40 when an operator is located on the seat,
which is the position of the seat shown in solid lines in
FIGS. 1, 3 and 4. Plate 64 has a front left corner rein-
forcing and spacer plate portion 76, which corner por-
tion is pivotally mounted by a pivot pin 78 from the left
end portion of a transversely extending seat assembly

mounting casting 80 which is supported for forward -

pivotal movement about a pair of transversely spaced
horizontal pivot pins 82 from a normal operating posi-
tion thereof as shown in FIG. 1 to a forwardly pivoted
position thereof as best shown in FIG. 2. Mounting
member 80 includes generally inverted U-shaped end
bracket portions 84 having vertically spaced and in-
wardly extending corner plate portions 86 mounted
from each said bracket portion 84 and axially aligned
openings 88 and 90 formed in'the respective spaced
plate portions at both ends of seat mounting 80. Com-
plementary openings 92 are formed in opposite front
corner portions of plate 64, said pivot pin 78 being
mounted to extend through the respective openings 88,
90 and 92 for swinging movement of the seat assembly
to and from the left side of the truck, a locking pull-out
pin and hand ring 96 being registrable with right side
openings 88, 90 and 92 when the seat plate 64 is in nor-
mal operating position in the space between upper and
lower plate portion of right end bracket 84, said pin 96
maintaining the seat in said portion except, of course,
when the pin is removed for pivoted swing-out opera-
tion of the seat as shown. Mounting member 80 in-
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cludes a connecting top plate member 98 between the
end brackets 84 and a central downwardly extending
projection 100 adapted to operate a safety brake on the
truck to engage the truck motor shaft for braking
whenever the operator vacates the seat. The brake is
disengaged when the operator is located on the seat,
the brake per se being of conventional design as gener-
ally shown in FIGS. 3 and 4. The type of brake shown
is generally denoted as a ““dead man” brake.

When the seat assembly is in the position shown in
solid lines in FIGS. 3 and 4 for opetation of the truck
the weight of the operator pivots the seat assembly with
mounting member 80 about support pins 82 in a coun-
terclockwise direction as seen in FIG. 3 such that pro-
jection 100 abuts a lever 102 which is mounted from a
bracket 104 secured to forward body plate 28 in a U-
shaped cutout portion 106. A link 108 is pivotally con-
nected to the opposite end of lever 102 for operating
a conventional internal expanding shoe cam and lever
actuated drum brake shown generally at 110 which is
mounted from the chassis below the battery supporting
floor 34 for braking the shaft 112 of the truck electric
drive motor 114. A main brake actuating lever 116 is
connected to link rod 108 and is actuated to apply the
brake by a tension spring 118 connected at its fixed end
to a chassis mounted bracket 120 and at its movable
end to the one end of lever 116. When the operator is
seated clockwise actuation of lever 116 (FIG. 4) re-
leases the brake by extending spring 118, whereas
when the operator departs the truck brake spring 118
actuates the linkage assembly to disengage the brake
which spring action aiso effects forward pivotal move-
ment of the entire seat assembly and mounting 80
therefore through link and lever 108, 102 operating up-
wardly against projection 100, the spring 119 having
sufficient force to actuate lever 102 counterclockwise
to pivot the entire seat and mounting structure for-
wardly about pins 82. The seat is shown in such a for-
wardly pivoted position in broken lines in FIG. 1 and
also in FIGS. 2 and 5. The construction of brake assem-
bly 110 per se is not a part of this invention, and is not
therefore described in detail herein.

With the seat 62 swung-out on plate 64 to the ap-
proximate 180° transversely displaced position best il-
lustrated in FIGS. 2 and 3, it is apparent that hood
member 40 can be elevated as shown in FIGS. 9-11,
thereby exposing the top side of battery compartment
20, and that each side plate member 32 can be readily
removed manually from the connection thereof to for-
ward plate 28, longitudinal chassis member 48, and the
counterweight notch 156, thereby exposing also the
sides of the compartment.

The counterweight construction  shown in FIGS. 1
and 5-7 comprises a cast or fabricated mass of metal
130 supported from the rear end of the truck for the
well-known purpose of counterbalancing balancing
loads supported forwardly of the front drive axle for el-
evation on mast 12. The counterweight as shown is se-
cured to the truck by seven studs 132 mounted in vari-
ous shaped cavities 134, 136 and 138 in the rear por-
tion of the counterweight, which cavities permit recess-
ing of the stud heads and access thereto for removal. A
recess adapted to receive a tow bar end is formed cen-
trally of the counterweight and is associated with axi-
ally aligned vertical openings 144 which extend down-
wardly from recess 138 for receiving a tow bar connec-
tor pin, not shown. Studs 132 connect the counter-
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~ weight to a downwardly extending apron 140 of the-

truck frame having tapped openings formed therein
which are adapted to align axially with the correspond-
ing openings 134, 136 and 138 of the counterweight.

A generally rectangular shaped recess 150 is formed

inside the counterweight for receiving any selected one
of a plurality of supplementary counterweight slabs, as
may be required for different capacity trucks, which
slabs are secured to the inner transverse surface por-
tion of the recess by four studs such as 154. A recessed
edge portion 52 of the counterweight may be observed
. well in FIG. 5, notches 156 at either side of the coun-
terweight being formed in said recessed portion 52.
The thickness and weight of a relatively large supple-
mentary counterweight 152 may be varied as aforesaid
in the manner indicated, for example, counterweight
portion 160 of thinner cross-section than 152 as repre-
sented by the broken line in FIG. 7, which is also
adapted to be secured in the recess 150 by studs shorter
than 154. For relatively small capacity trucks it is desir-
able to use no supplementary counterweight in recess
150, and for such small capacity trucks the counter-
weight is ordinarily secured directly to apron 140 with-
-out the use of intermediate spacer members such as il-
lustrated in FIG. 7 at numerals 162 and 164. The bro-
ken line in the spacer in FIG. 7 represents the outer
boundary surface or thickness of spacer 164, which is
adapted to be used in conjunction with supplementary
counterweight 160. For example, a 6000 pound capac-
ity truck may be designed to utilize no supplementary
counterweight and no spacer member, whereas a 7000
pound capacity truck may utilize supplementary coun-
terweight 160 and spacer member 164, and an 8000
pound capacity truck may utilize the largest supple-
mentary counterweight 152 and the longest spacer
member 162. The counterbalancing effect, of course,
is varied as required for each size of truck. It is under-
stood, of course, that sets of varying length studs 132
and 154 will be utilized as required for the different
thickness of supplementary counterweights and spacer
members. Also, cover or hood member 40 and side
plates 32 will be available in various lengths when the
truck is being assembled as appropriate for the variable
length of compartment 206 depending upon the particu-
lar capacity load for which the truck is designed.

The above exemplary variations enable a single basic
truck chassis to be utilized for varying ioad capacity re-
quirements simply by varying the counterweight mass
and effective counterbalancing moment arm about the
front axle, as described above. Also, it should be noted
that the battery compartment floor member 34 is lo-
cated to rest on the spacer members so that electric
storage batteries, for example, of varying size and ca-
pacity can be installed depending upon the truck ca-
pacity desired.

The overhead protective guard structure 26 com-
prises a pair of parallel, transversely spaced, generally
inverter U-shaped side rail assemblies 170, Each such
side rail assembly has a forward rail portion 172 which
extends up and over the operator’s station and is se-
cured to the respective front side portion of the truck
by astud 174, and a rear rail portion 176 which extends
up and over the rear portion of the truck, being secured
to the upper surface of the counterweight by a bracket
and bolt assembly 178 which connects the rear portions
securely to tapped openings 179 formed in the upper
end of the counterweight. Forward leg portions 172 are
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secured together also by a horizontal protective bar
grid 180 which terminates at the rear end of rail por-
tions 172. The right side longitudinally aligned pair of
front and rear rail portions 172 and 176 are adapted to
be connected together by a link 182 which is pivotally
secured at its rear end to rear rail 176 by a bolt 184 and
which is longitudinally adjustably connectible to the
corresponding front rail portion by a pull pin member
186. A plurality of adjustment openings 188 are pres-
ent in link 182, any one of which may be selected to
register with an opening 190 in the rear portion of the
respective forward rail portion 172 depending upon the
desired adjustment range of the guard assembly 26.
The rear portion of right side rail 172 is formed to pro-
vide a longitudinally extending U-shaped recess 192 for
receiving link 182 in a selected adjusted position longi-
tudinal of the truck. Details of the connecting link 182
and adjacent connected portions of the front and rear
protective guard rails 172 and 176 are best shown in
the plan view of FIG. 8. It will be noted that link 182
is pivotable upwardly only about pin 184 inasmuch as
the slotted U-portion 192 provides a floor 193 provid-
ing structural rigidity and strength of the guard equiva-
lent to standard overhead guard constriiction.

The left side rail portions 172 and 176 are connected
together by a link 183 (FIG. (9) which may be of the
same construction as link 182 except that link 183 is
not pivoted to left rail portion 176, but is secured
thereto as by welding, the connection thereof to left rail
portion 172 being longitudinally adjustable by means of
openings 188 and 190 and a pull pin 186 the same as
is link 182. A more rigid guard structure is thus pro-
vided than would be the case if, for example, pivoted
links 182 were used on both sides of the guard, al-
though such structure may, of course, be found desir-
able in some cases with the provision of additional sup-
port to prevent sagging of the guard in the event both
such links were pivoted to provide simultaneously
openings 196 on both sides of the guard.

For each available longitudinally adjusted position of
counterweight 22 is a corresponding longitudinally ad-
justable position of the overhead guard 26 so that in
any adjacent position of the counterweight as described
above the connecting links 182 and 183 are adjusted
such that pins 186 and openings 190 register with se-
lected ones of openings 188 whereby bracket and bolt
portion 178 of each rail portion 176 is registrable with
the correspondmg tapped opemng 179 in the counter-

weight.

Thus, in factory assembly of the truck all necessary
parts and adjustments are available to provide a com-
pletely enclosed power source compartment for any
one of a plurality of longitudinally adjustable positions
of the counterweight for various capacities of lift
trucks. In addition, all of the foregoing described fea-
tures combine to provide an extremely novel method
and means for removing the power source, such as the
storage battery illustrated, without removing any of the
parts of the truck except the readily demountable side
plate members 32.

THustrated in FIGS. 10 and 11.in side and rear per-
spective views is a lift truck which embodies my inven-
tion wherein the various truck parts involved in re-
moval or installation of storage battery 44 are -illus-
trated in operative positions to enable such removal or
deposit. The overhead guard is shown conditioned to
provide an opening 196 between the right front and
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rear rail portions, right side pin 186 having been re-
moved from openings 188, 190 and the connecting link
182 located in an upwardly pivoted position as shown.
The seat assembly 24 is located in its full outwardly ex-
tended position, as previously described, the hood 40
is raised as shown, and the side plates 32 are removed.
It will be noted that the overhead guard grid structure
180 fully protects the operator from falling objects ex-
tending rearwardly as it does over the seat structure
while providing an open rear portion of the guard such
that with connecting link 182 pivoted to provide open-
ing 196, an overhead chain or cabie fall means and
hoist 208 or similar lifting equipment can be lowered
between the side rails of the guard and/or actuated to
pass through opening 196 transversely to the right side
of the truck.

As illustrated in FIGS. 10 and 11 the battery is shown
to include side plate members having centrally located
bracket portions 200 with openings 202 adapted to re-
ceive a pair of adjustable hooks 204 of a fixture assem-
bly 206 which is supported from the overhead chain
hoist assembly at 210. The operator, as shown, can
under these conditions readily lower the fixture 206
below the upper level of the guard by means of the
chain hoist and then actuate the fixture 206 over the
battery as the chain passes through opening 196, in
which position the connecting hooks 204 of the fixture
may be connected to the battery brackets 200 and the
chain hoist operated to lift the battery from supporting
floor 34 and thence move it transversely outwardly of
the truck as the chain fall is actuated through opening
196 and the battery is then located for recharging or
other maintenance. In a similar manner and by the re-
verse procedure a fully charged battery can be very
quickly installed in the truck. The entire replacement
of a power source, such as a storage battery, or other
device, can be accomplished within a very short time,
which operation has previously required a substantial
period of time particularly in such trucks utilizing stan-
dard overhead guard equipment..

It will now be understood and appreciated by those
skilled in the art that modifications may be made in the
structure, form and relative arrangement of parts with-
out necessarily departing from the spirit and scope of
the invention, even though 1 have described and illus-
trated only a single embodiment of the invention. Ac-
cordingly, it should be understood that I intend to
cover by the appended claims all such modifications
which fall within the scope of my invention.

I claim:

1. An operator’s seat assembly for vehicles compm~
ing mounting means connected to and extending trans-
versely of the vehicle, operator’s seat means supported
from said mounting means, and pivot means adjacent
one end of said mounting means connecting said seat
to said mounting means, said seat means being movable

on said pivot means away from the opposite end of said-

mounting means to enable said seat means to be actu-
ated from a forwardly facing operative position for op-
erating the vehicle to a rearwardly facing non-operative
position in which the seat means.extends transversely
outwardly of one side of the vehicle, said mounting
means and seat means being pivotable about a trans-
verse axis and pivoting forwardly about said axis when
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said seat means is located in said non-operative posi-
tion.

2. An operator’s seat assembly as claimed in claim 1
wherein said mounting means includes bifurcated
end portions adapted to receive in the spaces formed
thereby a support portion of the seat means which
comprises a member pivotable from the one bifurcated
end to said operative and non-operative positions,
said member being connectible to the opposite
bifurcated end by detachable connecting means.

3. An operator’s seat assembly for vehicles as
claimed in claim 1 wherein said seat assembly is
mounted at the operator’s station of an industrial lift
truck and which in said operative position extends rear-
wardly over prine mover or energy source compart-
ment means to the lift truck and which in said non-
operative position is remote from said compartment
means such that prime mover or energy source means
therein may be removed vertically outwardly thereof
without interference by said seat means.

4. An operator’s seat assembly for vehicles as
claimed in claim 1 wherein said pivot means is the sole
pivot means enabling the seat means to be actuated
from said operative position to said non-operative posi-
tion. o

5. An operator’s seat assembly for vehicles as
claimed in claim 4 wherein the axis of said pivot means
projects in a generally vertical direction.

6. An operator’s seat  assembly for vehicles as
claimed in claim 1 wherein said seat means in said op-
erative position is located generally rearwardly of and
in longitudinal alignment with said mounting means
and wherein said seat means in said non-operative posi-
tion is located generally forwardly and transversely of
said mounting means.

7. An operator’s seat assembly for vehicles as
claimed in claim 6 wherein said pivot means is the sole
pivot means enabling the seat means to be actuated
from said operative position to said non-operative posi-
tion.

8. An operator’s seat assembly for vehicles as
claimed in claim 6 wherein said seat assembly is
mounted at the operator’s station of an industrial lift
truck in which said operative position extends rear-
wardly over prime mover or energy source compart-
ment means of the lift truck and which in said non-
operative position is remote from said compartment

‘means such that prime mover or energy source means

therein may be removed vertically outwardly thereof
without interference by said seat means, said pivot
means enabling the seat means to be actuated from
said operative position to said non-operative position.

9. An operator’s assembly for vehicles as claimed in
claim 1, wherein said seat means includes a seat, a car-
rier plate beneath the seat and track means mounting
the seat on the carrier plate for forward and rearward
adjustment of the seat on the carrier plate.

10. 'An operator’s seat assembly for vehicles as
claimed in claim 1 wherein spring means is provided for
pivoting said mounting means and seat means for-
wardly about said axis when said seat means is located
in said operative position, said spring means being inef-
fective for that purpose when said seat means is located

in said non-operative position.

* * * * *



